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Elements of Static Strength 



This classical formula has many applications and is predicated on knowledge of the 
moment of inertia, referred to sometimes as the second moment of area about a 
given axis. 

For a beam of a rectangular cross section, shown in Fig. 3.1, the moment of 
inertia about the neutral axis is given by the well-known formula of solid mechanics 
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(3.2) 


For the outermost fiber, then, the maximum bending stress is found for C = h/ 2, 
which becomes 


S b = 
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(3.3) 


In Eq. (3.3) the term bh 2 /6 is known as the section modulus for bending of a beam of 
a rectangular cross section. The general formula for beams of other cross-sectional 
geometry has the form of 


S b = 


Z 


(3.4) 


As indicated by the foregoing formulas and Fig. 3.1, the calculation of the elastic 
stresses due to bending for a simple cross-sectional geometry should not produce 
any unusual difficulties provided that either I or Z is easy to define. However, when 
the applied bending moment M b is sufficiently high to cause some yielding of the 
material at the extreme fibers, the relation between the stress and strain attains 
nonlinear characteristics. The onset of yield in a simple tension or compression test 
is well defined because all the portions of the cross section respond simultaneously. 
This is not so in the case of bending, where the outer fibers yield first and the process 
of yielding gradually extends toward the neutral axis of the beam. However, for 
purposes of engineering analysis, we assume that a particular fiber obeys a stress- 
strain relationship identical with that obtained in a simple tensile or comprehensive 
test. 



